Effect of fluorescent mercury light irradiation on in vitro and in vivo development of mouse oocytes after parthenogenetic activation or sperm microinjection.
The detection of specific cellular components using fluorescent agents such as green fluorescent protein (GFP), red fluorescent protein or Hoechst dyes provides a powerful tool for studying cell biology. However, specimens must be exposed to high-intensity light, which might cause cellular damage. Here, we exposed mouse metaphase stage (M) II oocytes to fluorescent mercury vapor light at three wavelengths (539 nm, 488 nm and 341 nm) to determine the maximum exposure time that would avoid damage. When oocytes were activated parthenogenetically after exposure to these wavelengths for more than 20 min, 5 min or 4 sec, respectively, the percentages of dead oocytes after activation increased, and none of the surviving embryos developed to blastocysts. However, embryos fertilized by intracytoplasmic sperm injection (ICSI) were more tolerant to light damage, even though the quality of blastocysts, judged by cell number and cell allocation to the inner cell mass and trophectoderm measured by immunostaining for Oct4 and Cdx2, was reduced as exposure times increased. Live, healthy offspring were obtained when these exposed embryos were transferred into recipient pseudopregnant females at the 2-cell stage. In addition, MII oocytes collected from GFP-expressing transgenic mice after 5 min of irradiation with 488-nm light were also able to develop to full term following ICSI. Thus, we determined the safe period of exposure to several wavelengths for oocyte manipulation or observation that would permit subsequent development.